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<^ (57) Abstract: An IC card comprising a data memory section (503) consisting of a plurality of storage elements. The storage element 
comprises a semiconductor substrate, a semiconductor film arranged on a well region or an insulator provided in the semiconductor 
substrate, a gate insulation film formed on the semiconductor film arranged on the semiconductor substrate, the well region provided 

jjjQ in the semiconductor substrate, or the insulator, a single gate electrode formed on the gate insulation film, two memory function 
bodies formed on the opposite sides of the sidewall of the single gate electrode, a channel region arranged beneath the single gate 

<£=^ electrode, and diffusion layer regions arranged on the opposite sides of the channel region. A low-cost IC card is provided by mount- 

^ ing a memory employing storage elements which can be scaled down furthermore. 

<^>(ST>mm: IC*— Kl*. WLto<Dmmm*frZtii&T — 9**V&G0 3&tt7LTl\&. COEtSSHM*, ¥33 
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<ftnsttfw&ftmitr. htii 1 7^&^[Rj^^ ; 5iti5?6<]^v^^ 



WO 03/103058 PCT/JP03/06730 

24 

10D^^y^li#:2 3 1 aS.^20^^yaie^2 3 1 b^^f^^rTS^ 

^Jx.^2C5^ ; ey^lB^2 3 1 b^m-^^r^A-rS fcfcfcfit* H 

1 6 l^i-J; » 1 ©*fc1t!Uil»K 2 0 7 a (Nffl©i*«S»&£i-*) ^rV- 

^««|C N $ 2 OtfcKMW 2 0 7b (N3J©aMtai«:#*"5) & KW >iBi& 
t-TSo fllX-tf, ^l^i£m^^2 0 7 a^Pl!?x/«2 0 2KO V. 
«2 0JK«WHH*2 0 7 bP+5V, f«^2 0 4lC+5VSrTO-t-^i 

V\ ^©i 5 fcWE*fr»i: -fcttf* % 2 2 6^, ^1 O&ttlMtt 2 0 7a 

(y — a* e>#tx5 us 2 <E>t£iWpfs*§& 207b (kw ^is*Sc) 

^^?ilB*2 3 1 btci£A£;?x5r fcKU;9»jMwW*:fert«. £*3n ^ 
l<D^!J$l1l&fr2 3 1 aiE»T?f±s h * >^3§4: LftV^Jfc. $ 

1 7 Ki^-r i 5 fcx us 2 (Dtimmm® 207b sry-***^ m 1 oimmm 

i2 0 7 a^KWy«t5 o 0!*.f*> ^2©M^2 0 7bRt;Pi 
^^2021:0^ il©tti^20 7 a|I+5V, ^-Mi20 

4fc+5V3^bni-*U* < J;v\ ioJ;5^ S$2<z>y^y^il#:2 3 1 b \z.m=F 
&$LA-tZ>W&tt±, y— VKWyW^rAtitiSr: £K«fc<9x ^i©y 
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1 8 fc*H-«fc 5 ^ ^ 1 (DtmMm® 2 0 7 a KjEfcBE + 5 V) . P 

W.V*/^1&2 0 2fcOVSrRliBUT, ^10t£iJJi^2 0 7 aiPl!?x;V 
Ms 202t©P Ng^fcaOT-KM' T***^ JEfcl^- M^204 

je -5V) *Rttoiixwrj;v\ rtf>£#. _ktBPNSte©5t>^-h 

i<D**ymfei£2 3 l a iz:**- ;\J£X&fttet>ft<Z>o r.<z>£ ^i<z> 

^ ^- y 2 3 1a ©mfeWfcfeih,*. ^©i#f2 OlCKIfftt 2 0 7b 

Ktt o v£fWi-Hr£ «fcv\ 

TjfS 1 <D$Mmmt$ 207ai|2 ro&ftMItt 2 0 7 b £: tf>®&£Afr#X-*b 

m 2 0 7 b <DPp>!iq«j£Sr+ 5 VK-tittf J:V\, 

Ii^€'jW2 3 1 afc«B«*ih,fcflWR*M*-f *»2©^fe^tts El 
1 9^i-«t5^> »l©S£1!MHH«62 0 7 afcEtlff (mtfs + 4V) . f£ 
2tf>$£$Ufi}g^2 0 7 bfcOV. h«$i2 0 4fc*«BE (0>Rtf. - 4 V) . 
Pl!? 3 :/«2 0 2fcHE«ff +0. 8 V) ZmQ-ffrtt ^\ 

BR. Pm^^^m, 2 0 2 £fg 2 OttftJMtt 2 0 7 b ©MldB^lRllff^^ 
2l!J£*K Pm&=.*W&2 0 2^m-^^aA$^tS. &A^tLfcm^f*. Pl^ 
*/l/««2 0 2 ir^l«fUi'gS^2 O 7 a i:©PNSS^*T?46»U 
V^®#^iOAB^$^-C^y h^i^ ho^t*5. i©** h^v^ fn^fi. 
PNg^^*5V>T. /vattra^S**. P®**/^*^ 

0 2^2 O&ftMtt 2 0 7 b t ©Iffildll^SjE&RttPi-a r. £ K £ 9 > P 
gr«?*yHR«2 0 2 fc&A**Lfc*W h y 2f— fc&oT. K^iWlcf ft5 P 
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Nftfi-e** h*-^v3WB^i-a,- PNSs^T?»^ufc*y h*^w**©«(fc 

*t>o^-h«»2 0 4*|Rl»t§|*i:**t6|fe*, il©^y«|S6#2 3 1a 
^©12 ©^JC «fc ftfcf > Pi!) */V^B^ 2 0 2 £ $ 1 £>t£$CJlig$ 2 0 7 a 

^V^I|ffiU^^P$H^V^^^^:*3V^Xt)^ % 2 O&tHJMtt 2 0 7 bd>fei£A 
SfrfcJff^ttN PNjftfrtm^F— 0E?L»a«5l4i-« MJ;*f— 

d5T-#^„ t£ftP^2 0 7 a, 207bi^-MH204i:^7t 

m^urnx^ m 1 oittfcjww* 2 o 7 a kh- 5 v&toi Lfcttfrtffc fe^o 
%i(D**v m^w- 2 3 1 a KiBttsnfcflmfctt^ffliiB^ 020 ic^r 
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|H 2 0 7 a RttPM* a^flSfc 2 0 2 0 V. % 2 0 7 b 

+ 1. 8V N h«2 O 4fc+ 2 Y*BOlrt1l«:j:V\ ^,^1©^ 

mm 2 o 7 b * y-^**Ki. » i ©atiti« 2 O 7 a * K W u 

b7^?^Wf^$*5. £2 ©J«SfcJi«« 2 0 7 bRtXP 

i^x/H«2 0 2^0V, mi<Otmmmm20 7 afc+l. 8 V, y-btt 
i204fc+2VW^iV\ ^©iP^ »10^*P«i»23lB 

f«ffi2 0 4T?*fc^i&V^-Y^/HR«K:33V^r4, ^yW»2 3 1a, 2 

3 1 b<oi^nffi<D&mz£<>xfflmtim&jtm&&£frz&^ ***** 

tfttOMU 0 7 a, 2 0 7biS^-Mi2 0 4«K3bU-CV>5»£\ o£ 

9 . tmmmm 207a, 20 7b^-Mt204 tas*— r?\*x 
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j2©sfrf£#ifefc £ f * U7 mm\c 2\fv\- ©«&*&t«s 

Sfc«WB««6 2 0 7 a(C|l Olfy M^B L 1 £\ |g 2©&ffcJf ^S&2 0 7 b l£f& 

2 © tf y h j&b l 2 u iBtt^SrBa^J-f-s r. ± •? . * * U 

&>±<oW8frS>9l £ o ^> JilBIBlt^fc «fc*Ui, * * y 2 3 1 
a> 2 3 1 bfi^- hl«2 0 3 ttiLTM^f^ ^-MS2 0 4©M 

2 3 1a, 2 3 1 bf±**-T»WB2 0 4W9^|$n'CV^©T*f*^. 

So 
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jee v g tfim&jm v ^«k*5v t> > t &&*vm bx-oY w vmsfc 

Jfc#*#<fcoW5. Vg = 2. 5VtC*5V^t>, Mifctt 2#f^± 

^oTVNSo ^0«k5^4#tt^ EEPROM0i^<02 2) t;*C#<^fc 

(Id) fcy-h«EVg£<0»«*r*U »ftii^il^it5KW 
yiJI©ttLog (Id) i:^— b*ffVg£©8WR*r**bTV^. 

£ # b ftUtT *> * * !> WWTF©* 

<DW&frWM\zi3^X-f-7x y *s a /v KWfrCO I d - V g tiy§W>#l£#/h£ 

-ci^* i/r^a ^ i d —v g iloiSt < . ^oTO£A±o 

0»J&fB-r= 

(»«10) 
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£3 1 ifJ N lfiIC*-K, 5 0 1&MPUIHS, 5 0 2fr±=»*^ hU> 5 0 3tt 
y'—fit^rVto, 5 0 4ttj||[^ 5 0 5teiWM5, 5 0 6teROM, 507(i 
RAM, 50 8^15^. 5 0 9 ttU *.T?fc5o *ti©filO©IC 

^mrn^mm io^i c#— 2 4©» i c#— ir»**©wu 

So 

zwammm® t&i oof y ^.tteiss-r *skh** iam^ t >i3r© as?** 
tar, 'j&a<D¥m-e. ¥m#&mi l i-tcy-Mfeiiii 1 4&^- hm*® 

1 1 7&&f&rfZ 0 j^T, 1 lJbfeMfcl. mm-0. 8~2 0 nm, 

J: 9 » * U < 3-1 0 n m©^ P = >flWbR«r*«Wfcifefc J: 15 TE^XteC 

VD (Chemical Vapor Deposition : ft£*W$S*Bj£ft)ifelC«fc 9 5 . 

-LIBS' !J a^SWbfflU^ffi^ li|2~15am v i^f Kil3~l 0 nm 

^ 2 0-7 0 nm^v-y =^^bM<lrCVD^i!9ifl^i-S„ 

12,1 1 3^^rrSo ^<^> ^©^Ki^y^ Kxm^-tsuiasixm 
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a i? y *m&ffif&-fZ> h 7 is&X * tt\ HI 2 3 ^-T«g*5-iKW-eifc«o 0 2 
3»cSH-b9^^7f±s ¥«#fiS3ii, ^-HiW3i2, y-Mt 
m3 1 3. HiWId^bttS^ K**- /W^-f-3 1 4, y-^««3 1 7, 
KW>iS*fc3 18, LDD (Lightly Doped Drain : g|V> KW 1 

fit. -biBlM K!>*— tf- 3 1 4 l/r©«»&tt*n U 

LDDfi|3 1 9^*i-5fctfC<tV\ i9^tf4, iM F$*—/W< 

3u^ mz-ft. gi5©^^yiig*i6i, i62tmm^mm^w 
-tti&xw ~<om. v-y=^n^i4i, 14 3. vy=^a[ft«i4 2o 

ifp^w^-rs h 7 7 ©lait^iM yv*-^^—v 314 oiKiftj& 

tfsgj 5 <D* * U 16 1. 162i P«Rj&«3ft"e«>ofe. i: LTt>, IBtt^ 

^ K ^ ^^^^^w^-fli (-f3fet>t»^ y 3 :^fiMtJJS 1 4 1 > 143i^^y 

^#^14^ *L ni?y^EIK. SRAM W 
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I C*>— KT'#ffi£:ft/CV^EEPROM&, ^£ ni?*;OTPn ^ 

T n y * (HIS t Um tfc«©^l'^t, MM fc^** tfc&Rtf^n * 

m 2 f*x ±mm.mm**mi\ i^xmm ut* * y -t^r w o-^mgggi-e 

m s B 1 n«n#S^l try MfiU B2mttm#S©l2lfy ^> Mmn 

^pgpj-r, Jgi My Yffitk%i2\?v b^W}-iaeufc^o^> 152 \f v hM 
&<£xm$lL.X&my—x&k U;fct> oft «fcv\ 

^y-fe^TWoa* b«r8iJ^H-Sii:^t?#So iO^!)WW4:I 
C# — K©7*— *^ygj55 0 SfcJBVtftfi* I C*—K©=»^ hCTJ^frS. 

fc*3 % R om 5 0 6 fe±JBIBB*^t?«l** LT t> £ v\ r z> £ 5 fc-r*ttf, M 
PU$P5 0 1 ^15•r5fc4?)<D7 P t3^7A^|&i^$i^-cV^5ROM5 0 6 
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*&WV> I C * - KfcfflV^SIBIK*^©^ * 9 $li&#f*> H 5 te>5* L 

v^rtas#£uv\, affirm* (vy=^ftJKi42) fc^r* 

;\^®Kft*~^®kzmxzffimm<Dmis <td a*, ^-m^^^^ 

(T2) «fc9%if<U 0. SnmEUiT-fcSifciW^bV^ r<E>«fc 5 fcffilt* 

/i^i^xri^^/i^iii!ct^PST5i®«^J?^ (ti) a*, ^-hi^W^ff^ 
t?#sa>e>x itj^st-fbu-c^+^tait^^^s^^asr^So ufca*o 
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^ * v mm& i6i, 162 jc*5»ta««f*«m-««w <^i> =» >*fl* 

14 2) n s ttftnmi l 2. 1 1 St-tii^M— 7y^t5©*#* 
LV\ CD J: 5 JfefBW*^ ^ttJLitS5r+^^--f- ; S-t^^^So U 
fcdSoT, r.o J: 5 fc»*B*?-«:*»W© I KfcUBVtfttf* I C#— K© 
fMBSft ^±£"£5 - 1 OTIS t it 5. 

jf N I K©«*tt&lftJbS«£*#^**. 

(HifiO^l 1) 

*3S9fi©^B 1 1 © I KSrx IS 3 «rffiv^tRWt5. 

0 3©IC*-K2©M^ IC**-KlOi*i:ft450^ MPU&J5 
0 1 tr^>*!)^5 0 3^1^©Wfyyj:«*^ ?*-***P 
IHJ^®^SMPU$15 5 1 0$r#J&LTV^;£-Cfc5„ 

mm<Di&Wi 1 -egE^^ii 9 > /* * v g& 5 0 3 &mf&"t- z^m^tt, m 

P Ugp 5 l 0 ©ttflHHBSSS GfttKP 5 0 4 2HtWH0».» 5 0 5) SrltJfc-r 5 *F £ 
MPU§P5 1 0 ^x— £P5 0 3&rtjg!U 1 o©^ y :/±te^J&i"*Uf s 
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5 0 3»C±iBlBtt^*:JBV\fttf. 0H;UiE E P R OMlrffl ^fciD"^ tt^TS 

fc*5* 1 i PM*fc\ ROM5 0 6 &±lBIBli«FFT?*ffc ^"^ 

t>J:v\ r©i:5^i-^ffx MPU$P5 l o 

i§#<z> CMOS mfc/w* *kV5.kh)>Wot> ft v ^(OX\ ttS@CSl9 £ ©tlft^ 

(mm<Dj&mi 2) 

H4fl!>ic*-K3ii, ic*-K2iI*5©l^ &mMMXh% k^ofo 
5 i 2K@§&$*i/rv>5„ ryft»5 i 2», ^«p^^oa«Rt^m«6IB 

^i"S„ RF-f 7x- *§P5 l l«> 1 2d>£>fi^L7ti^ 

RF^y^-7x- ^§P5 1 1 ^7Vrt§P5 1 2f3\ MPUgP5 10t 

faitUH^ ±mmm<vj&n s xn u < * 5 ^> eeprom 



2003-142135 



^-v: 22/ 



mnzti%^m&^&^^n>^ m 2 <Dfomm 1 1 o i bfrh&xztitzm^n 
c t7^7hi«i 120 mi mm) tffcte-t&m&iz. n^mtLtmDwz 

[0 0 7 3] 

^lco^^'mt^i 1 3 1 a^imzfttzmmzmz-f&m^, mi 

0-M*77r£-Cfi, mKVtenm&l l 0 7 aC+5 VZiVMLterttilStthttfr 

\ r n x h * * >; m^^itzwm-f & z. t **t? § & 0 

[0 0 7 4] 

-r <b & < lll^lSTLTv^ < MMtXh ho 77r>a^'J £ft^ tt^>EEP 
ROMtlttl^ r^M <!: & o T is 0 , # H PH^H * o K p< -=6 «; -fc ;K7) 

WkT^tfry zs'r^ the)-?, H < < 

[0 0 7 5] 

[0 0 7 6] 

iKO^'JMfrl 1 3 1 aKSE«$*ifcti5#£R*ffl"t«r&\ Hl^Kt 
iitl 107 a^y-^tiC, |2«iil 1 0 7 b£ L 

tbSEiff 2003-3108109 
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^-v: 23/ 



, h7>y^^»?«o 1HJA(i\ fil 1 1 1 0 7 aWPi^/x 

/HS« 1 1 0 2 K 0 V, fjl 2 <7)l£tJf^ia 1 107bC+l. 8 V, f - Ml 1 
1 0 4 IZ+ 2V*%\1m*Z>o Z.(Dm, m 1 <D**')&ifcfcl 1 3 1 a K«iPri f ¥ 

113 1 alctfjJ^HLTv^t^ll, il(7)^'J»l 1 3 1 aJ5«f 

ymffi.ZWift-f&ZtlzX 0, llW^'JWl 13 1 a<OfE«titfR£^<& 

£\ 113 1 bJCi3»t-6*W*»0*ftH«»$tL4C:i:=S:<, H2<7)^'J$t 
fifrfcl 1 3 1 a tc^tt^mW^«O^S^ov^r, i Oi^fflJS^^-T^C 

[0 0 7 7] 

£ 2 <7) ^ * >; 113 1b K IE-It £ *Lfcfl| ff * 2 (Otm. 

Ml 1 0 7 biy-^tlC, fglO&ifcMU 107atKW L 
, h7>v^^i!i^«, m^L&v^\ $JxJi\ i2<OttfIltl 1 0 7 
b WPM^^ffit 1 102C0V, HI <«ifcfff£ 1 1 0 7 aU+1. 8 V 

, r- YWM H04C+2 v*fti1mi-tii££^o z<7)£7 m i <7)^^e';^l 

Ati#x_ & d i: K J: *) , fjl 2 so ^ 113 1b KKflji $ ftfctil««>Rffi 

[0 0 7 81 

£33, httl 1 0 4X*Wt>*iti:^^- J r*)Vffl$L (t7t7 h fUt 1 1 2 

o) y-nti 1 0 4 -ca^n^v^-v^^^nisv^ 

* * V 1 13 1a, 1131 bO^*jmWOW*tnj:oTR|E®J& t 
tztzL. ty-ty Vffimi 1 2 om%&<hi *)y»C#^i:> KW-T >*yjfL75 ? ^:§ < 
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^-v: 24/ 



[0 0 7 9] 

i£ffc*ttl 10 7a, 1107 b^r- Mil 1 0 4 jgHjg IT 
oi»), J^ifcflit 1107a, 1 107bty-h «H 1 1 0 4H J t-^-7 

mmi±% (i=Rim±) -r&o L^ot, Ki/^f ^m^mta^ <t o se 

h^x'; ->^Sb*S:^Sfc't-5#^ 1 0 7 a, 110 7b 

fc**- Mil 1 0 4 H ? t-^-7 7 7 s LTv>^^ HMl 1 2 0 

[0 0 8 Ol 

*7&*pTI6fc**o ^VfW-HIl 10 4C7-K*WL*, £ 

1 <Di!KWLWt 1 107aCil^)t"7 M&B L 1 & 2 okffc^Jg 110 7b 
JC*2 0tf y hBB L 2 Z-trti-FtiWiffiL. ***)m=?-i:EM1r2>Zt\ l z£ I), 

[0 0 8 1] 

£v-*/ KU>f >ft#0—;£*^H5£mJEfc^*£ tang-fig & 0 , 
[0 0 8 2] 

mm^£*)frMztix^2><Dx^ m&^w<?> z F&tf%}%:#)izym\zti2>o 
> y-hmmi*. *f)®mfati±frM2tix^2><Dx\ mmitLxm*** 
z we u^t^'ji^ x>^x^mmmm 
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^-v: 25/ 



[0 0 8 3] 
[0 0 8 41 

v>£ Z.ti±i>-t>%A;XjbZ>o 
[0 0 8 5] 

mmmzMj&Ltzmk^mt&t&Lxmmw^m*, «©ig©iRE 

[0 0 8 6] 

(ii*,2) 

[0 0 8 7] 

Lttf^ Fr^tm^nv'J 3>Mil 2 4 2 
{fcR12 4 1. 1 2 4 3 »0>4o > * V it#^lff#i teft R * 
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^-v: 26/ 



2 4 2^y'Jn>iltIl 24 K 1 2 4 3 T-&£ tlfcflfcS t i"* 
[0 0 8 8] 

^ 7t=, ^'JMfrl 2 6 1 , 1 2 6 2 Hi3tt^mW*«#i-^fI^ (v'J ^ 
>MfbBIl 2 4 2) (i, £ft&ttl 2 12, 12 13 fcfnW-^-?^^ 
LTv^, CCT\ 9 y^htkU W&ffl&l 2 12, 12 \Z<r>')? 

ti>-u<omm±.K, mar (v'j3«!ii 2 4 2) 

&< *>-» ? #£-f&-£ *5fti*i-*e 1 2 1 1 1 2 1 

4 (±r- h^itm, 1271 ttr- HI12 n fcietS[«« 1212, 121 
3^*7*7 hfii^-e^^o eitfl&v^ y-vmmmi 2 1 4Tt*ot 

1 2 1 lWfiWifu^)tt5:4o 
[0 0 8 9] 

^^Uaif^l 2 6 1 , 1 2 6 2 t:iJtt&tf «rft#t*^"C-*4y 'J 3 > 
mim 1 2 4 2 tfcffe^it 12 12, 1 2 1 3 t y v 2>Zt iZX 

[0 0 9 0] 

HI 9 KtfL^J: 1 ^'Jlift:! 2 6 2 JSia*BKi5V>T, y-MH 2 
1 7 fc&ifc^i&l 2 1 3 ^*7-t7 M^Wl t L, hSfel 2 1 7tf>*- 

j v*)Vg : -fi\n\<F>®mm\zi5\ l lrz>* 2 6 2ofi*W2 t~f2>£, 

2 6 2 fc&tfc^l 2 1 3 ^t-A'-7 77ili, W2-Wlff 

£*i& 0 :^tii^;ii±, * $ti£# i 2 6 2*>7*)~>y ^^Mibmi 2 

4 2tilS$nfc^ , J«iftl 2 6 2^, ifctfc^fccl 2 1 3 t*-'*-?y-f 
oil), W2>Wl%2>ffl&Zffitz-rz£X'$>Z> 0 
[0 0 9 1 ] 

mtE# 2003-3108109 
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m 9 t?ti, p< 'J 1 2 6 "> 'J ^ 1 2 4 2 <T>¥- h « 

Ii2i 7 tfflm/cffl<7)3S* f , y-nii2i 7tf»<bMtn/cffl<7>**';*8fig# 

1 2 6 2W«i:-i(Ltv>-&^, ^V^jtgflU 2 6 2<Oi|B*W2 LTgi 

[0 0 9 2] 

HI OH^tJ:^:, 2 6 2 aOHv 'J n>ljtll 

2 4 2 a <7>Y- Ml 1217a t M.titzm<D%MK Y~ \>W& 1 2 1 7 a 
8tft7HIJ^^^lt£#l 2 6 2 aO»t-ScL-C^4^#^±, W2^^-f 
tIS*^v'J n>afb!Hl 2 4 2 a cor- HS12 17a fcS8H»lO*£-C 

[0 0 9 3] 

II lit I19cO^^';^<7)«iitci3^-r, ^-t'J^^l 2 6 20IPSW2 
* 1 0 0 nmCSSeL, ^"7 -by MW1 *mtmttzt£<D >mWiI d 
^Ltv^o iCT\ KU>f>*a£ti, ^'J«|g#1 2 6 2 S:ii^ (* 
-frtfWmZtiX^Z) t L, f«l 2 12, 12 1 3HW;-^I 
S> KI/^f^tltL^ W^y^ aP-v3>ia *);}t#>£o HI lrt*<b 
9! J: -9 fc, WH S 10 0 nraJJli Ot v'J 3 1 2 4 2 t 

4£tfe«« 12 13 bff-t — s*— 7 7 7 > L^^) K W > MMtfMM KflfcJ? 

Lm, kw >m»fLii(±, Mtts L»ftiiiR»ct5tarjtffiii-&o-c, wi^io 

0 n mfiLtTIi* ■=£ V Ol4gg(±S.3SH^fc-t-* 0 — v 'J =* >MfbBS 12 4 2 
2 1 3 t^-^-^-ymiiCfc^tf^ >m^co?^ 

ffi*««Fl-*«^**i-*ilt?*A v»J 3>Mftflfll 2 4 2 ^< 
[0 0 9 4] 

±aLfcW * v S ^ a x.T, W2 £ 1 0 0 nm@^ 

t U Wl Zmfi&t LT6 0 nm&tf' 1 OOnmiLT, >t»;-t;l/7U'f* 
L/Jo WH J 6 0n m<7>*&£\ v U =/ >S-ffclR 1 4 2 £J£ifcM< 12 12, 



tiiIiE#2 003-3108109 



ftm 2003-142135 
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12 13 t fi&tHt £ LX4 0 nmt-A-r^U Wl t!> ? 1 0 0 nm<7)^^- 
tU60nmt L£Jt£-(7>^7!>\ Mm LT ^ -b*H#P<g-C 1 0 O^ii-e^ofj 

o mm±, m&\&LTHi*mmt \ \£ ? y $>tz*) \ o oi-ymzrx&zzt 

-o^tX-^mttzm'k. (W2-W1) > 1 0 nmf*^: ttf£ Lv^ G 
[0 0 9 5] 

'J 1 2 6 1 (MU 2 8 1) ^f£1t£ftfdf^f^ttJU£, » 

©111 <h IWJ^tc mmPMl 2 1 2^V-^1IH, 2 1 3 £ K 

ca^ItCM^-fr-SWSL^o mi:J:»l, ^ * 1 2 6 2 OfE 

ffrftzfco&fpnc^fr <b?\ ^ 'J 8fig# 12 6 1 oSEUfflf $fc£!SJt «t < tfcttJ-T 

[0 0 9 6] 

-U, 2ow^'j *8fiBtf:tf>JtlB O * Kttfff * SB* 2 -£ 4 l± 2 o <7) * 
[0 0 9 7] 

EI 8 H fillip LTv>&v^\ 1 2 1 l«C^x]HI« ( 

[0 0 9 8] 
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o Mcfem^a, mi 2K7FLfz£oiz. ^^^mtmi 2 6 2<7)tf^it* 

h v'J rz >Mfli 1 2 4 2 a#\ h#fe#^l 2 1 4 §1® <h B&W£® £^ L 
Tv^o W^X-<?><t> v'j n^M'ftMl 2 4 2 ali, MfeliJgll 2 14g 

[0 0 9 9] 

*f)mtwi 2 6 2*^, y- vmmi 2 1 4$ffitB&TOv'^>t 

-ftmi 2 4 2 a^^^^t-J: 0, v»; ^^MfbMl 2 4 2 a t*»$ilJttf 
n^M^Ml 2 4 2 a M&IMl 2 1 4 ^MhH^T <h1"&^ ttz£ *) 

, t7*7M (wi) h^^tzm^i> *f)$m<7)mt*}tmM^ < 

3>M« 1 2 4 2 a±^^om#^^t!l^WJ$tL, |2'|f«#'t>^mW# 
[0 10 0] 

SfcK, 1 2 6 2 14, r-hffi»I12 14^Ii«¥ff*y 

=f^a<kni 242a t^-^^^mm (xav tzmx&mm ( 

0iRf£\ v «; ^ ^BUfcHS 1 2 4 40H^7tyF 12 7 1 JtOSBfl*) 

[0101] 

v'J ?>m.imi 2 4 2 a<^MJ?£fi^p-f ^^tc, y'J3>iMl 
2 4 2 aT<«*i$l (v'J 3 >mtm 1 2 4 40H*7-by Mi 1 2 7 1 _t 

#&«^is ^ <b m ffivmm ^^^hnhWffitx^vm*, *> ^ > mi tm 1 

2 4 2 a T<7)^i HH^It/hMJTO^^ v 'J =/ ^Mftflil 1 2 4 2 a T<0|fe|fMcO 
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[0 10 2] 

(H*fc«>^SK3) 

m-C** v U 3 ^gffclgl 1 2 4 2**, III 1 3 «t 9 fcUff-C, ¥ 

- h^in 2 1 KDigmtti&mi cEi$ft 281) , r- 

HI12 1 7 ffiOM <h 8&¥tf KEHStlfc (iitl 2 8 2) 
[0 10 3] 

Mil 2 1 7 HIEmEE/6 ? eptn^ti/c*#^H(i, ^-tVtMBfrl 2 6 2t 
tOl^I 2 8 3 {i^EPT^-T «t 0 v 'J ^ ymitWk 1 2 4 2 ^20 (fUt 
1 2 8 2 12 8 1 Ufr) mm-fZo r-HI12 17 

4 2 <7)Jtlf 6 -C* »K v "J ^ >8HfcJgS 1 2 4 1 , 1 2 4 3 <0Jt!§m^fi 
ft 4 L£rt s oT, «#«#M<7)«1 2 8 1 <Z>*ri s £qSEl- 0 

, ms#7*ai 2 8 3^ifii»ci3*t*^ ; e , ;«ii6flci 2 6 2 <DmhM%)tBmmtf3: 

£<&«K l^I^M^tOtei^ J: <i-^>^<h7!» ? -e§>g)o i~^^*> 

, mii 2 1 7 nenjn^tL/imjEo^< >? vmtui 2 7 

[0 10 4] 

tt^HiM^Sf^y'J =* >MffcJBIl 2 4 2 K&A£ft£?>{±, &£Lfcm 
ffif*** 7 -fc ? 2 7 1 Ui3lt^m#CJ: ^l#&£ft&£A6T~&&o Lfc 

"t, v 'J n 1 2 4 2 1 2 8 2 ^frC <b £ J: t) , S&x.t&ff 

2 6 2 itz&Azti&mm'mnL, m&z.mm*wjz-r2>o 

[0 10 5] 

y 'J 3 y^tl 1 2 4 3 og5^H -> -J 3 ti^, t) 

, mflffiM#IR7&*7*- h«ft*iBU 2 1 4<^®U2tl£1-&ii5£C*f L-CKj-- Cfcn 

y'j3>i»±^<7)TO^i^ii(:^ot, mmzmmit 
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[0 10 61 
[0 10 7] 

[0 10 81 

tznffiVknmtzmT ztemm (vun^tn 2 4 i<?)Hy-Mii 2 

[0 10 9] 

$ ' <b mmmm 2 1 wmk. -> >M<bn 1242 ( -> u 3 

[0110] 
[0111] 
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' 2U - 1213t oA 1 . 262 ,.>., 3 >ftWl242) li* 

«u=*». ***** 



10 113] 



^ 7 * , fitosfco L *\_ ******** - k 



[0 114] 



1 2 6 1 , 1 2 6 2 (v'J ^ ./slURi * 



& o 

[0 115] 



[0 116] 

ttiK«F2 0 0 3 - 3 1 0 8 1 



«-y. 33/ 

^2 0 0 3- 1 42 135 



(M i«>M5) tilim|WO> *.jiffi»> mi s^ t,u 
101171 2 seirt*^ 1 * 1 2 8 8 *"*** 

*; 1213 *****< «^* i * r4,s * 12 

+4 . ««> 2 1 2 ' 1 



& o 

10 1191 



y) «i 2 9 2 5 X 1 0^ 1 X 1 019 

_ 6xl0 16--ixl0l8cm-3i:i-^k*^ s 

p a «*«*; 2 -^:;, m ^ 12 ei.i2a2 

mtE»2 0 0 3-3 l08l09 
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raili^^ifii^i-^ct^nr^t^^o £<bt;:> fi^i 2 9 2<7)^MJt 

li Jt & ^ o T% rfffiZtkM K $> h t § <D mmrffc < , K W > *SE li 

[0 12 2] 

(-r&fc>*>» y- hWSOiST-Cfifcw) Kfcuf, VW&i£tB.W$Ll 2 9 1 £ 

^mma. pmmmmmt&i 2 9 hts^sTi^s^c^tiL 

<^l^ a **y*Kte#K#&**ffif ( h 7 > y ^ ^ f t ^ il'SO^fil 
, h ? y VTs ?£-fet LTO|SHi(±, y-MiWt^^il (fl^i 2 9 

2) <o?tmmm.mx9k* zmmi-ei&T-r&o 1- ra*n#<&BHiwu pi 
<g»u (#a*«Ffcm*i^-coHffio2i) zmL<m 

[0 12 3] 

mmmm 7 ) 

z<omMmm<n>*mm^mw^&tfh***)m^i*. mi i^s-h^k 
> mmmm (v^^iitu 2 4 2) tf-^^txn^x^iji^i 
1 1 ^PfiT^^tmi 2 4 1 (t 1 ) y- vmmmi 2 1 4<t>j?£ ( 
T2) ini^-iMfi, ii<7)ii2 t%nmzw\m<omm^irho 

[0 12 4] 
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, Z<nmZT 2 HiiTPM^ft1-^o L^L, ±f E&UfcJgg 1 2 4 1 OJ? £ T 1 
[0 12 5] 

d tf> SIT- K is v»T, ±i£<7)J: 9 twT 1 C>rt-r^I^ft<7)gSJt^v^(i 
[0 12 6] 

oi^ ±iem#^#M 1 2 4 2 t , -^^m 

tXli^x^itl 2 1 1 t £PIT&*&*iliill 24 111, Y- Mil 217t 
, ***;w«#Xtt*iM!R#l 2 1 1 fcuttififufc^o *<Dtz*>, ±|E« 
fl»l 2 4 2fc, ^^rt^JCSUi^i^itl 2 1 1 SrMT * JilB*fti» 
Ml 2 4 1 Hfi, r- Mil 2 1 7 fc, ^^SMiCKJi^^SIlil 2 1 1 

WK«<**iW£»ftJB-£i% r- msi 2 1 7^<b«^ifij^^*jttee«j 

§Sv»i#^fflts e Z<ntztb, IIMII 2 4 1 tz^&»ffi<03?»tC7&»*' 
t>h-T, T 1 £T 2 J: V)W<1rZ>Zttfnm-%Z>o T Ittmi-f&^tlz&V) 
> ^^e'Jif^l 2 6 1, 1 2 6 2^<7>Wffi<DtiE.\imWiK% ^ #^^»jf^S. 

[0 12 7] 

t;^, ^'is^ft^i^jiii, mi 3o^eni 2 8 4-e^-r.t d 

MftJJi 1 2 4 2 ^m^TflJ^^I* U 1 2 8 3 T-^i-mSttJiSl^v } ) =» >M 

^«riii§-r^<t^tc^^ 0 f^x., ^eni 2 8 4^i^om^iscfdo^^ 
< ztwx*&& 0 Lfc^ot, y-Mii 2 1 7 cepijnsft^mjE 
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[0 12 8] 

Z><DX\ y-MI^^ilWIgftfflt^ ZMz., EEPROMI3 
[0 12 9] 

JJJLLJ: «9 §gtb75>^ J; -9 Tl<T2W:ii:ii), > * V <»)±14i!£ £ 

-t hZ.ttfnSffi.-C3b*), ^o§##tt^ISC^ L ^ t i -S 0. 8 n m 

&±-C£>*C: «9«F£ L^ 0 

[0 13 0] 

IOi^*^ fc,P B /t*;i'TFT&fgIH-£fcae>U, H*l 5-1 8 V<7)mi± 

t5 ? ^5? fc^^o z<7)fz&, mm, r- hmm*Mmt~f2>zttfx*&%^o m 
mi 2 4 2) tT**A'&mxi*v*n>Ri&£*Mx&iimm<omzzwimK& 

fttr#& 0 ¥~ hmfeK (7- Kft&ffi) 2 5 0 nm^^^'J-t^UitL 

t, Tl=2 0nm, T 2 = 1 0 n mTMHBU KtfcJe-C # > tM^O^VMt 
•j-t^Sr^ia^S&o (T X *) TiMf 

[0131] 

(il«8) 
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T&ife*i!ific9)y£ (ti) #\ y-h^tMoif^ (T2) i>m^^tm\- 

[0 13 2] 

y-M£!i$ll 2 1 4(i, f^oM^^^^itO^ft^, ^OJ?£T 

jurj* <h £ rs r h mmom zzmm Ksatf-e § & £ # , ^ <; m y - 

[0 13 3] 

Y- h mfe £: -f - -v * ;HHi*X»i * * * HX v> & \,*z t iz X & 

0 ^(rytzib^ Y-ymmmz^^m^^^^nmHit<r>mm\zf)^t>h-r. t 

1 £t 2 x t)m<i-&z.ttf»smiz%2> 0 

[0 13 4] 
[0 13 5] 

■fr & c. t % < mmm *&w-rz>z:tfr»tmt%z> 0 

[0 13 6] 

mmm^mzT 1 1±, #&xj&£?>i!rF£#&L-c, 2 0nmj^m 

[0 13 7] 

77 y vi^-=e >) i*z4tmzti%ti£%:<Dyfim%ftL* * } ) WtilY 
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Xli ^ £: £PfiT& l&li fil<7)/? £ ti 7 n m*IJt K fi^mHt-C § & v>) 

O^^ffiE-r^^^^ fMfk^ffllt^^^o HP£> ITRS (International 
Technology Roadmap for Semiconductors) tC«ttL(i\ %QW.¥- Y^WmiUt 
0. 2 ^ ? n ym^XT^LXUWsL^X^^o C\<D* * U at^TUU ± 
SE L «t 9 K T 1 fc T 2 £«J Klfctf-C # * £ K J: *), ««Bf fc*«pTflg t & 4 0 
[0 13 8] 

MxJi\ y-MSft (7-KjSWB) 4 5 nmO^t'J-t^CWLt, T2 = 
4nm, T 1 = 7 nm-?MSBUKH£5EU If ^ ^ L ^ >/M * 'J t?- 

£H5H"&^ T2 ^if<on->'y^ h7>y^n 0 &J?<I£teL 

[0 13 9] 

•fc-y h LTv^fc*. I1©Dy'7^ h7>vJ^^ tJt^LT^>$<bH^«Bfb4: 
[0 14 0] 

y- nt S: * p« * «j if^ * nm-r hzt a*-? § * 0 

[0141] 

(*I«9) 
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[0 14 21 

hi 9K^1-<M£, KW^mit (id) Mv-vms. (v g ) #14 (»jft 

) ZTF-fo 

[0 14 3] 

^)«^ J lfi:^Lti/^o ^(Dfztb, Y-hmJ± (Vg) ^Jt^^v^« 

Vg = 2. 5VK&^Tk, mvrLit(i2^m±^^oTV^ 0 ^0#1£fi, 77 
•yya^^'J <Dt§it (H2 7) £:*£<M&& 0 
[0 14 4] 

&#t£<7) ajiti, r- h mm ^ rasi it H j t7-b^u h s 

^jgUcfe^T^r* ^r>3 /l/ Kfl^-eo I d - V g 8M&<DM£tf'bZ < 
[0 14 5] 

itT'O I d-VgftMI^I < , ^oHfll^O^-C^maE^iiJjJD^ ( 
[0 14 6] 
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[0 14 7] 

(Mm<ofm i o ) 

[0 14 8] 

tijf»@s&i o o, mj±tti&iui^i o l, m&m^K 
$m&i i i, miwztitikmm&t lt^>5 vmjEi^^^mEE^tbuiiE&i o 

3, »2mEffl^ffiEIKi:L , ro-5V«EEU^/HftmisIKl 1 0, 

S&105, ioi<7^^ , ;-t;i/Ti^-rio2 ^Hx^o 

[0 14 9] 

£?>###!E1g5Se*i, ±fe«JE^t#&HIK 1 0 1 K«fc oT 5 V^«M«£E«r^. 

LT-5V<7)tE^«t^o :tiCJ:o"C, ±I2mEE«(HlS& 1 0 lfrbon 
f±t^ ±ISmEES14R$sHIl^ 1 1 H>^IEtCi:otl 0 VomfiM^tfT 

[0 15 0] 

±fB5 V£ XZf-5 VOmJE^^^mtBHIS&l 0 3, 11 0 \Z X o T^ffi $ *i 
fc&ffifi(±, ±fB«l»llltti 0 0-3i«btL^ o z<7>fflm®&i 0 0«\ ±iBtfcta 
fl[UJoi:fc^S:±8BS?«a4RlHlKl 0 5 tcji&o C^Mii^Oi^ 1 0 5 f±, 
±IB«IJ»|5I«H 0 O^fcOfc-^UiSUT, ±BB*ffitt#&EI» l 0 lfcitfUifSm 

/±M14R$K@]^ liit, ±ifip< >; -t u >r i o 2 a^-r & 7 - k*sl tr ? 

[0151] 

±sa««»Ria» i o 5t±, i i i^i-^m^^h 
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tt^o Itii:J:ot, _tlBmM14E$5lHS& 1 1 1 SriifB^'J-b^T W l 
0 2 H^-r^>[^<7)«EEPtT^^LT, ±IBmM14S$sHll?S 1 1 1^^><7)« 

0^ib<7)$iJ^'ff-t7!> ? 2i^tL^y- K£r- Hit:, ±§B>* >j-t;v7i/^ 1 0 
2fij<7)y- K£ v-^m®«i:i-^o ±fe^';-t;u7P-r 1 o 2 

o 

[0 15 2] 

ifz, 5 vmffil^Wtaillli&l 0 3 5 vmEEl^>M£tB0i& 1 10 

m^f- * > * frtto&tmm 2 tix v ? y v * 9 <Dumit^m t%&<Dx\ 5 v m 
f±i"ovtfim®& 1 0 3a^- 5 vmi±i^>M&aj@s§i 1 o^ms&Ba^^* 

[0 15 3] 

^'J-tr^T W 102^ JS:32Ih]8&£ LT<7)±ffi5 vmffil/^^^tblUg& 1 0 
3RZf- 5 vmBEU^^miHlK 1 lO^fi^o ±ffi 

^Ti/^f i o 2&£ifmmmii, ^n^wmitxh, L&i>, ^fc^tsnsie 

[0 15 4] 

±ffi^'J-fc;i'7 W 1 0 2 fc*ffc*frfc?RK I^Mil^l 05i:iot 
, ±SEHifco^JBI l Mil 104^, Ki^-f 
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113 1 afc|E«$ftfcT'-**?H*1-**'&\ ±f^FJf§£14 > * 

CO>t'J*W-Htl 1 0 4 fcfirfrSJifcv'- KK±te«EESttR 
$k®S&1 1 UMU-5V<OlE*Mt4o M^Lfcu-f- 
*tf^1IS*ifc**y«IJ&lll 1 3 1 a ffl 1 1 0 7 aHft^^tifcy 
- KC, ±Ifi«BE«t#&lHlK 1 0 1 *r«M*LT5 vmffi£tt*&1-*o ±82 

* * *^ofli:£o*£tfcfB** i i o 7 butt^^nfcy- K*»»i-&c:t"C, 

±fB*-=ey«fi6Bll 1 3 1 aOf-^Si#ff*)ii4. 
[0 15 5] 

(mmmm 1 1 ) 

±&Lfc¥S#IE««^J£ffi0!lfc LT, ^Jx.tf, EI 2 lH^Lfc J: -9 fc, il£ 
[0 15 6] 

El 2 n:M B B B ^^7 0 1 (i, h'94'*7 0 2 CctoTlEgj^ti^o 
>f 7 0 2 rtKIl, ^##fS'H^« t LXtDsFW #§1*M €'^7 0 3, 
SRAMS&7 0 4, hIbh K7^ ^[US& 7 0 5ri s £>* 0 TOllHt * * V 7 0 3 ti 
. #f&BJ<WJf * 'J HT-£-a<^ ttfiK {±HifiOff^ 10-13 KfStt 

o^s#isit^e<t o ^fii§i , 4^^ , ;^7 o 3 »m«fu^?>»*x.^rfe§*« 

[0 15 7] 

^Ifflte 7 0 3 KtE«$nfcffiF«U±, «SOt«©fiA«fi:SRAM 

7 0 4 i:|K?$ti^o I s B B K7^^W7 0 5ii, M^CTSRAM^? 
0 4^^|fi'lt1f^^l7C^th1"-<t^-e#^o SRAMg^ISlt-S-ttcJ: I), SB 

mmnmm LmmzimKnumzft c twit &<> 

[0 15 8] 

M 4 /<7 0 2li, B2 1 X 0 \zm&'** ^70 1 KW-Nt LT & 

[0 15 9] 

m&'* * /I/ ti > #® * K &WLm<D%J£ £ 4- A 4 - t K «t o T^/jt $ ft Z> £ 
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1. 1»£>fBlt§^ (Mil, Mmn) £^£7*-* ^ * P §P (5 0 

3) Srffiitfc i c*- K-efcoTs 

JfciBiBtt*?' (Mil, Mmn) tt, 

(ill). ^Nfflc3&Krt»-K^bJxfc^*/HH* (2 0 2) Xfi 
Jfe&ft (18 8) ±fcE«$*L*:*NWMJ& (18 7) 

±:iB¥^fraaE (in) ±* *mftmi&to\mnh*iitv=.Ajm (20 
2) (1 8 8) MzmmzMzim&M u s 7) 

(1 14, 203) i, 

±mv-h$mm (114, 203) _h^^$ttfc^— w-hmm (1 1 

7, 2 04) 

_LfB^- — <d*?— VWM (1 1 7, 2 0 4) flffioia5Wlc^jE3t$i|xfc2o©^ i e 

y^tift: (161, 162, 162a, 231a, 231b) 
_LfB^- — <Dff — bW& (1 1 7, 2 0 4) T\zmW:£frtz.^V*'*^MZk> 

±fd,^^^m<omm^m^fzUMmmi$L (112, 113, 207a, 

2 0 7b) t Srflt*., 

±m**V1&ffeft (161, 162, 162a, 231a, 231b) 
£tlfz.WM<D&Wm^< fcfrm^? VMZX Us -hffi^— (117, 2 0 

4) ^«0E*^UfcR©±Sa~^Oia«fe»1W« (1 1 2. 1 1 3, 20 7 a, 
2 0 7 b) (1 1 2, 1 1 3, 20 7 a, 20 7b) « 

2. UtjfWS 1 miB»© I C*— K»C33V>T, 

M3MIFffi (5 0 4) &m*.1tz.k*fflkb1rzic#-K 

3 . awt3S2 jciatt© i kki&v^ 

^?fO« (5 0 9) ir<Di§<t#& (5 0 2, 5 1 2) 
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±!2x-*7<^ygP (5 0 3) ir±fB^S^$P (5 0 4) ttloOfs^yi 

5 . Ht*3S 2 fclB^© IC*- Kfc*5V vc> 

±mfmm&u (5 0 4) « x ±iassasi^9J (so 4) <m<fe*ffl&r*-f 

n^9ASrflB«i-5IB«^a (5 0 6) 

±1S8Blft#a (5 0 6) W^HWj6^fe»#4fc*.Wt?«>Os 

±WB**K (5 0 6) tt, ±|B7*-^^*y»©»18*^ (Mil, M 
mn) fcWI^^**i-*flBW^*«^*:-fc*»»^i~« I C*-K. 

6 . HfjfcS 1 KliBfc© IC*- Kfc**V vr* 

±IBfBlt^^ (Mil, Mmn) 1 oKot 2 tfy b©«««rW1**** 
rfc^Wftfci"* I C#— K. 

7 . tfjfc© 1 MR*© I C KW^, 

±IB^*y«tefr (1 6 1, 1 6 2, 1 6 2 a, 23 1a, 23 1b) ft. f 

±K^*!)«tB* (1 8 1. 162, 162a, 231a, 23 1b) 1^ 1 

ffi%wmi-5mm&^z±mmi<otmfcfrt>te%m (142, 142a, 1 
42 b) _hia^ 2 (Dtm& t ±%&m 3 t mas* ntmm^m u 

Ko 

±IB^ ^ ^/^^±(C*5 3 2 bteZWk (14 1) ©ff£ 
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en) »k ±&?-hmmm (114, 203) vm* or 2) ^%n<. 

9. 7 fcJB*© I C#- Kfc*3Vv<\ 

±ffi^^l^^^*5lt5±IB»2©|i»(W^'te*K (14 1) 
(Tl) JhlB^- (1 1 4, 2 0 3) OffS (T2) «fc 9 <S>ff< x 

i o . ww** 7 ramo IC*- R^*SV^ 

±UWft*Wm-Zm&*G-tZft 1 (14 2, 142a, 

142b) i>K ±my-himm (114, 203) <D*tmktimtt£*m** 
•rzuft (i8i) «rg-t?£ £ &qmt-tz> 1 c#- k 0 

1 1 . »#® 1 0 fclBgM) IC*- K^*5V^T. 

142b) *s s -tiB^- vmm (117, 204) coflfl® <b mmT\-mm^$r 

(18 2) Sr^tpitS:«M»i:'t-5IC*-K. 

1 2 . It** 1 tef3&£> I Kfc*3V>T, 
±|B^*P««» (1 6 1, 1 6 2, 1 6 2 a, 2 31a, 231b)©'>^ 
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Fig. 2 



B 1 1 B12 B13 Bi n 



M1 1 




M12 \ M13 M1n 



3+ 



M21 



3+ 



M31 



+ 



trt 



+ 



+ 



B21 
W1 



W2 
B22 



W3 



4 



+ 

1 



Wm 



B2m 



Mmn 



Mm1 



WO 03/103058 



3/21 



PCT/JP03/06730 




WO 03/103058 



4/21 



PCT/JP03/06730 



Fig. 4 



3 




WO 03/103058 



5/21 



PCT/JP03/06730 



Fig. 5 

117 143 




1 1 1 



WO 03/103058 



PCT/JP03/06730 



6/21 




WO 03/103058 



7/21 



PCT/JP03/06730 



Fig. 7 




WO 03/103058 



8/21 



PCT/JP03/06730 



Fig. 8 



10- 



10 



10- 



10 



10 



-12 



-15 





I 












j • 






- W2=100nm 









20 40 



60 80 
WUnm] 



100 120 140 



WO 03/103058 



9/21 



PCT/JP03/06730 



Fig. 9 




1 1 1 



WO 03/103058 



10/21 



PCT/JP03/06730 



Fig. 10 




1 1 1 



WO 03/103058 



PCT/JP03/06730 



Fig. 11 



11/21 



161 



117 114 1 43 I 162 



113 




1 1 3 



1 J N 


V 






-r- 1 


\ ( 



1 88 



187 



186 



WO 03/103058 



PCT/JP03/06730 



12/21 



Fig. 13 




WO 03/103058 PCT/JP03/06730 

13/21 




WO 03/103058 



14/21 



PCT/JP03/06730 




WO 03/103058 



15/21 



PCT/JP03/06730 



Fig. 17 




07b 
202 



WO 03/103058 PCT/JP03/06730 

16/21 




a 



WO 03/103058 PCT/JP03/06730 

17/21 




+0.8M 



WO 03/103058 PCT/JP03/06730 

18/21 




WO 03/103058 



PCT7JP03/06730 



19/21 

Fig. 21 





WO 03/103058 



20/21 



PCT/JP03/06730 




WO 03/103058 



21/21 



PCT/JP03/06730 



Fig. 24 



9 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/06730 



A. CLASSIFICATION OK SUBJECT MATTER 

Int. CI 7 H01L29/788, HQ1L29/792, H01X27/115, H01L21/8247, 
G06K19/077 

According to International Patent Classification (IPC) or to both national classification and IPC 



B, HELPS SEARCHED ^ 

Minimum documentation marched (classification system followed by classification symbols) 



Int. CI 7 .H01L29/788, H01L29/792, J101L27/115, H01L21/8247, 
G06K19/077 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

KbJcai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 5-120501 A (Mitsubishi Electric Corp.), 
18 May, 1993 (18.05.93), 
Full text; Figs. 1, 3, 5 
(Family: none) 


1-12 


Y 


JP 8-171621 A (Matsushita Electric Industrial 
Co., Ltd.), 

02 July, 1996 (02.07.96), 
Full text; Fig. 1 
(Family; none) 


1-12 


Y 


US 6335554 Bl (KABUSHIKI KAISHA TOSHIBA), 
01 January, 2002 (01.01.02), 
.Full text; Figs. 1 to 3 
& JP 2001-156188 A 
Full text; Figs. 1 to 9 
& KR 2000076792 A 


1-12 


fx] Further documents are listed in the continuation of Box C 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the ait which is not 

considered to be of particular relevance 
"B 9 earlier document but published on or after the international filing 

data 

"L n document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"p" document published prior to the international filing date but later 
than the priority date claimed 


"T" later document published after the international filing date or 
priority date and not in conflict with the application but dted to 
understand the principle or theory underlying the invention 

VC document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T' document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

u &" document member of the same patent family 


Date of the actual completion of the international search 
13 August, 2003 (13.08.03) 


Date of mailing of the international search report i 
26 August, 2003 (26.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP03/06730 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2001-230332 A (Sony Corp.), 
24 August, 2001 (24.08.01), 
Full text; Fig. 27 
& US 2002/0097621 Al 

WO 01/17030 Al (MACRONIX AMERICA, INC.), 
08 March, 2001 (08.03.01), 
Full text; Figs. 1 to 2 
& JP 2003-508920 A 

JP 4-152490 A (SHARP KABUSHIKI KAISHA) , 
26 May, 1992 (26.05.92), 
Full text; Fig. 4 
(Family: none) 

JP 6-259617 A (SHARP KABUSHIKI KAIHSA) , 
16 September, 1994 (16.09.94), 
Par. No. [0012]; Figs. 1 to 2 
(Family: none) 

EP 1139223 A2 (SHARP KABUSHIKI KAISHA, NIPPON 

TELEGRAPH AND TELEPHONE CORP . ) , 

04 October, 2001 (04.10.01), 

Full text; Figs. 1 to 2 

& JP 2001-256460 A 

Full text; Figs. 1 to 2 

& KR 2001092333 A & US 2001/0027511 Al 



Relevant to claim No. 



1-12 



1-12 



Form PCT/IS A/210 (continuation of second sheet) (July 1998) 



ffl&W®#-§- PCT/JP03/06 730 



a. &m<D®-rs#f&<D&m m&®ft&m (ipo) 

Int. CI* H01L29/788, H01L29/792, H01L27/115, H01L21/8247, G06K19/077 



sa3£&*rofc&/Mfcg!H- (m&¥fff#m (ipo ) 



Int. CI' H01L29/788, H01L29/792, H01L27/115, H01L21/8247, G06K19/077 



nifm&mmg&m 1922-1996^ 

S*m'2iM&ft%m&®L 1971-200 3¥ 
B *m%M$UB%8f&m 1994-200 3# 

R*mmm%im&®im 1996-2003^ 



Y 
Y 



JP 5-120501 A(=^®$Stfc5£#*fc) 1993. 05. 18 
£X Hl,3,507r5 JJ-fcD 

JP 8-171621 A (&T®g£Sit#c5££=%t) 1996.07.02 

US 6335554 Bl (KABUSHIKI KAISHA TOSHIBA) 2002. 01. 01 
±X, 01-3 

& JP 2001-156188 A, £X ®l-9 & KR 2000076792 A 



1-12 



1-12 



1-12 



roj osicj:2,gi^ (&ra. JH^t=msi-53c^ 
rpj Beam® BUT?. a»oM3fc*t<o±gg(DSSifcfc.5aiis 



TYJ <frJcg|8<D*>5;S:jtfc-T?;feoT:, S^AffltiflfccoiK 
r&j ia-xfyh7T 5 



13. 0 8. 0 3 



26.08.03 



n*mmvr (i sa/j p) 

SHIS^ 100—8915 




4M 



9 8 3 6 



fe®#-§- 03-3581-1101 3460 



SSPCT/ISA/2 10 (f2^) (1998^7^) 



B^tttlg#-J§- PCT/JP03/06 730 



mm-tz 



JP 2001-230332 A(y=-tfc£#*fc) 2001.08.24 

& Us' 2002/0097621 Al 
WO 01/17030 AKMACRONIX AMERICA, INC.) 2001.03.08 

±x, mi-2 

& JP 2003-508920 A 
JP 4-152490 A (v^— ^tfc5££*t) 1992.05.26 

JP 6-259617 A T'tSfc^tt) 1994.09.16 
[0012) , im-2 (7 7 0 — «f U) 

EP 1139223 A2 (SHARP KABUSHIKI KAISHA, NIPPON TELEGRAPH AND 
TELEPHONE CORPORATION) 2001. 10. 04 • 

&jc, mi-2 

& JP 2001-256460 A, 131-2 & KR 2001092333 A 

& US 2001/0027511 Al 



1-12 



1-12 



4 



8&5SPCT/ 



ISA/2 10 (f2^-^©^) (1 9 9 8^7^) 



